AP-2α-dependent regulation of Bcl-2/Bax expression affects apoptosis in the trophoblast.
Enhanced apoptosis of the cytotrophoblast in early pregnancy is associated with a high risk of preeclampsia. We and others have previously reported that the transcriptional factor, activator protein AP-2α, suppressed trophoblast migration and invasion. However, it is not clear whether AP-2α affects apoptosis in trophoblast cells and whether it regulates expression of apoptosis-related factors Bcl-2 and Bax. We analyzed the expression of AP-2α, Bcl-2 and Bax in placental tissues in severe preeclamptic pregnancies and normotensive pregnancies using immunohistochemistry and real time-PCR. Further, apoptosis was assessed by flow cytometric analysis in the human trophoblastic cell line, BeWo cells, in which AP-2α expression was transiently overexpressed or down-regulated by siRNA. There was significantly higher expression of AP-2α and Bax, but lower expression of Bcl-2 in severe preeclampsia placentas as compared to the control placentas. Overexpression of AP-2α in BeWo cells led to an increased rate of apoptosis, whereas apoptosis was decreased when AP-2α expression was reduced. Furthermore, overexpression of AP-2α increased Bax expression and decreased Bcl-2 expression, whereas down-regulation of AP-2α expression resulted in a decrease in Bax expression and an increase in Bcl-2 expression. AP-2α regulates expression of Bcl-2 and Bax and apoptosis in BeWo cells. These results suggest that AP-2α-mediated regulation of Bcl-2 and Bax regulation influences apoptosis which in turn leads to the pathogenesis of preeclampsia.